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[Document Name] Specification 

[Title of the Invention] ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY 
DEVICE AND MANUFACTURING METHOD THEREOF 
[WHAT IS CLAIMED IS: ] 
5 [Claim 1 ] An active matrix type liquid crystal display device 

comprising : 

a first transparent substrate having: 

common electrodes and scanning lines; 

pixel electrodes and video signal lines extending in parallel 
10 to common electrodes via an insulated film; 

an active element fabricated for each of a plurality of pixels 
arranged in a matrix format; and 

a first alignment layer formed on the active elements; 

a second transparent substrate having: 
15 a second alignment layer arranged facing each other to a 

first alignment layer; and 

a light shielding film having an opening region that exposes 
at least a part of the pixel electrode for each pf the pixels; 
and 

20 spacers forming a gap for a liquid crystal composition layer 

accommodated between the first and the second alignment layers, 
wherein 

first projections for preventing spacers from moving are 
fabricated in the vicinity of signal lines, the scanning lines, 
25 or thin film transistors on the first transparent substrate. 

[Claim 2 ] An active matrix type liquid crystal display device 
comprising : 

a first transparent substrate having: 
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common electrodes and scanning lines; 

pixel electrodes and video signal lines extending inparallel 
to common electrodes via an insulated film; 

an active element fabricated foreachof apluralityofpixels 
5 arranged in a matrix format; and 

a first alignment layer formed on the active element; 
a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
first alignment layer; and 
10 a light shielding film having an opening region that exposes 

at least a part of the pixel electrode for each pf the pixels; 
and 

spacers forming a gap for a liquid crystal composition layer 
accommodated between the first and the second alignment layers, 
15 wherein 

second projections for preventing spacers from moving are 
fabricated in the vicinity of signal lines, the scanning lines, 
or thin film transistors on the second transparent substrate. 

[Claim 3] The active matrix type liquid crystal display 
20 device according to Claim 1 or 2, wherein 

while the first or second projections are fabricated in a 
light shielded region other than the opening region, a height 
thereof is set narrower than a gap of the signal lines, the scanning 
lines, or the thin film transistor area, and furthermore, a width 
25 thereof is set smaller than a diameter of spacers. 

[Claim 4] The active matrix type liquid crystal display 
device according to Claims 1 to 3, wherein a difference between 
a gap by the first or the second projections, and the gap on the 
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signal lines, the scanning lines, or the thin film transistors 
is set equal to or more than 1% of the diameter of spacers. 

[Claim 5] The active matrix type liquid crystal display 
device according to Claim 1, wherein the second projections are 
5 fabricated on the second transparent substrate. 

[Claim 6] The active matrix type liquid crystal display 
device according to Claim 5, wherein a difference between the gap 
by the first and the second projections and the gap on the signal 
lines, the scanning lines, or the thin film transistors is set 
10 equal to or more than 1% of the diameter of spacers. 

[Claim 7] The active matrix type liquid crystal display 
device according to Claim 6, wherein the first and the second 
projections are arranged facing each other. 

[Claim 8 ] An active matrix type liquid crystal display device 
15 comprising: 

a first transparent substrate having: 
common electrodes and scanning lines; 

pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 
20 an active element fabricated foreachofapluralityofpixels 

arranged in a matrix format; and 

a first alignment layer fabricated on the active element; 

a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
25 first alignment layer; and 

a light shielding film having an opening region that exposes 
at least a part of the pixel electrodes for each pf the pixels; 
and 
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spacers forming a gap for a liquid crystal composition layer 
accominodated between the first and the second alignment layers, 

wherein a film thickness of the common electrodes in the 
vicinity of signal lines, the scanning lines, or thin film 
5 transistors on the first transparent substrate is set so that a 
gap on the common electrode may become narrower than a gap on the 
signal lines, the scanning lines, or the thin film transistors. 

[Claim 9 ] An act ive matrix type liquid crystal display device 
comprising : 

10 a first transparent substrate having: 

common electrodes and scanning lines; 

pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 

an active element fabricatedforeachofapluralityof pixels 
15 arranged in a matrix format; and 

a first alignment layer fabricated on the active element; 
a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
first alignment layer; and 
20 a light shielding film having an opening region that exposes 

at least a part of the pixel electrodes for each pf the pixels; 

and 

spacers forming a gap for a liquid crystal composition layer 
accommodated between the first and the second alignment layers, 
25 wherein walls for preventing spacers from moving are 

fabricated on an interlayer insulating film on the first 
transparent substrate. 

[Claim 10] The active matrix type liquid crystal display 
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device according to Claim 8 or 9, wherein a difference between 
a gap on the common electrodes, and a gap on signal lines, the 
scanning lines, or thin film transistors is set equal to or more 
than 1% of a diameter of spacers. 
5 [Claim 11] A method of manufacturing an active matrix type 

liquid crystal display device comprising: 

a first step for fabricating common electrodes, scanning 
lines, and pixel electrodes and video signal lines extending in 
parallel to common electrodes via an insulated film; 
10 a second step for forming an active element for each of a 

plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
fabricating a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
15 to the first alignment layer; 

a fifth step for forming a light shielding film having an 
opening region that exposes at least a part of the pixel electrode 
for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
20 the second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 

a seventh step for forming first projections for preventing 
the spacers from moving in the vicinity of the signal lines, the 
scanning lines, or thin film transistors of the first transparent 
25 substrate. 

[Claim 12] A method of manufacturing an active matrix type 
liquid crystal display device comprising: 

a first step for forming common electrodes, scanning lines. 
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and pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 

a second step for forming an active element for each of a 
plurality of pixels arranged in a matrix format; 
5 a third step for forming a first transparent substrate by 

forming a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
to the first alignment layer; 

a fifth step for forming a light shielding film having an 
10 opening region that exposes at least a part of the pixel electrode 
for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 
15 a eighth step for forming second projections for preventing 

movement of the spacers in the vicinity of the signal lines, the 
scanning lines, or thin film transistors of the second transparent 
substrate . 

[Claim 13] The method of manufacturing an active matrix type 
20 liquid crystal display device according to Claim 11 or 12, wherein 
the seventh or the eighth step include: 

a step for forming the first or the second projections in 
a light shielded region other than in the opening region; 

a ninth step for forming the first and the second projections 
25 so that they may have a height narrower than a gap of the signal 
line, the scanning lines, or the thin film transistor area; and 

a step for forming a width of the first and the second 
projections smaller than a diameter of spacers. 
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[Claim 14] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 13, wherein the 
ninth step includes a step for setting a difference between a gap 
by the first or the second projections, and a gap on the signal 
5 lines, the scanning lines, or the thin film transistors equal to 
or more than 1% of a diameter of spacers. 

[Claim 15] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 11, wherein the 
seventh step includes a tenth step for forming the second 
10 projections on the second transparent substrate. 

[Claim 16] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 15, wherein the 
tenth step includes a step for setting a difference between a gap 
by the first and second projections, and a gap on the signal line, 
15 the scanning lines, or the thin film transistors equal to or more 
than 1% of a diameter of spacers. 

[Claim 17] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 15, wherein the 
tenth step includes a step for forming the first and the second 
20 projections facing each other. 

[Claim 18 ] A method for manufacturing an active matrix type 
liquid crystal display device comprising: 

a first step for forming common electrodes, scanning lines, 
and pixel electrodes and video signal lines extending in parallel 
25 to common electrodes via an insulated film; 

a second step for forming an active element for each of a 
plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
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forming a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
to the first alignment layer; 

a fifth step for forming a light shielding film having an 
5 opening area that exposes at least a part of the pixel electrodes 
for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 
10 the eleventh step for setting a film thickness of the common 

electrode in the vicinity of a signal lines, the scanning lines, 
or thin film transistors on the first transparent substrate so 
that a gap on the common electrode may have a thickness narrower 
than a gap on the signal lines, the scanning lines, or the thin 
15 film transistors. 

[Claim 19] A method for manufacturing an active matrix type 
liquid crystal display device comprising: 

a first step for forming common electrodes, scanning lines, 
and pixel electrodes and video signal lines extending in parallel 
20 to common electrodes via an insulated film; 

a second step for forming an active element for each of a 
plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
forming a first alignment layer on the active element; 
25 a fourth step for arranging a second alignment layer facing 

to the first alignment layer; 

a fifth step for forming a light shielding film having an 
opening area that exposes at least a part of the pixel electrodes 
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for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
the second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 
5 a twelfth step for forming walls for preventing the spacers 

from moving to the interlayer insulating film on the first 
transparent substrate. 

[Claim 20] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 18 or 19, wherein 
10 the eleventh or the twelfth step includes a step for setting a 
difference between a gap on the common electrodes, and a gap on 
the signal lines, the scanning lines, or the thin film transistors 
equal to or more than 1% of a diameter of spacers. 

[Claim 21] The method of manufacturing an active matrix type 
15 liquid crystal display device according to Claim 11, wherein the 
seventh step includes a step forming the first projections using 
metal materials or insulating materials simultaneously with the 
first to the sixth steps. 

[Claim 22] The method of manufacturing an active matrix type 
20 liquid crystal display device according to Claim 11, wherein the 
seventh step includes a step for forming the first projections 
with resins after termination of the first to the sixth steps. 

[Claim 23] The method of manufacturing an active matrix type 
liquid crystal display device according to Claim 12, wherein the 
25 eighth step includes a step for forming the second projections 
by a colored layer or an over-coating film. 
[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 
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[Technical Field of the Invention] 

The present invention relates to an active matrix type liquid 
crystal display device and its manufacturing method. 
[0002] 
5 [Prior Art] 

TN (twisted nematic) mode is one of current modes used for 
liquid crystal display devices. In this mode, an electric field 
vertical to a surface of a substrate is used to orient a liquid 
crystal molecule director (molecular ma j or axis ) . Thus, optical 
10 transmittance is controlled so that an image can be displayed on 
the liquid crystal display panel. These are common types 
(hereafter called a vertical electric field driver-type) of liquid 
crystal display devices. 
[0003] 

15 In the vertical electric field driver-type liquid crystal 

display, however, the director is oriented to be vertical to the 
surface of the substrate when electric field is applied. 
Variations in refractive index based on viewing angles strengthen 
viewing angle dependency, and thereby the vertical electric field 

20 driver-type liquid crystal display is not suitable when a wide 
viewing angle is needed. 
[0004] 

On the other hand, there are also liquid crystal display 
devices where a liquid crystal director is oriented parallel to 
25 a surface of a substrate. These are devices where an electric 
field functions in a direction parallel to the surface of the 
substrate so that the director can rotate in a plane parallel to 
the surface of the substrate. Thereby optical transmittance is 
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controlled to display an image. This type (hereinafter called 
a lateral electric field driver-type) of liquid crystal display 
device has only just been developed in recent years. 
[0005] 

5 With the lateral electric field driver-type liquid crystal 

display, because the change in refractive index due to the viewing 
angle is remarkably small, a high quality display with wide view 
can be obtained. 
[0006] 

10 Figs . 15 to 17 show an example of this type of lateral electric 

field driver-type liquid crystal display. Fig. 15 is a plan view 
of a lateral electric field driver-type liquid crystal display. 
Fig. 16 is a cross-sectional view of the lateral electric field 
driver-type liquid crystal display in Fig. 15 taken along a line 

15 J-J' , and Fig. 17 is a cross-sectional view of the lateral electric 
field driver-type liquid crystal display in Fig. 15 taken along 
a line K-K' . 

[0007] 

A pixel shown in these diagrams is formed of the following 
20 elements : a signal line 1, a scanning line 2, a thin film transistor 
3, a common electrode 4, and a pixel electrode 5. The scanning 
line 2 is connected to an external drive circuit (not shown in 
the figures) . The thin film transistor 3 is a switching element. 
[0008] 

25 The scanning line 2 and the common electrode 4 are both 

structured on a TFT side glass substrate 10 on a side of a TFT 
side substrate. The pixel electrode 5 and the signal line 1 are 
structured on the scanning line 2 and the common electrode 4 via 
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an interlayer insulating film 7. The pixel electrode 5 and the 
common electrode 4 are alternately positioned. 
[0009] 

These electrodes are covered with a protection/insulation 
5 film 8. On the protect ion/insulation f ilm 8 , a TFT side alignment 
layer 15, which will be necessary to orient a liquid crystal 18, 
is laid and further subjected to a rubbing treatment. Thus, TFT 
side substrate is formed. 
[0010] 

10 A black matrix 9 to shield light is structured in a matrix 

format on the opposite facing glass substrate 11 on an opposite 
facing substrate side. First and second colored layers 12 and 
13, which are necessary for color display, are prepared on the 
black matrix 9. Since each pixel has different colored layers 

15 of RED, GREEN, and BLUE here, there is shown by dividing into the 
first colored layer 12 and the second colored layer 13. 
[0011] 

On top of the first and second colored layers 12, 13, an 
over-coating film 14 necessary to make the opposite facing 
20 substrate flat is prepared. An alignment layer 16, which will 
be necessary to orient a liquid crystal 18, is applied on the 
over-coating film 14 and then subjected to a rubbing treatment. 
The rubbing treatment is performed in a direction opposite to that 
performed on top surface of the TFT substrate. Thus, opposite 
25 facing substrate is formed. 
[0012] 

Liquid crystal 18 and spacers 17 are enclosed between the 
TFT side substrate and the opposite- facing substrate. Spacers 
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17 are arranged randomly between both of the substrates. A gap 
between both of the substrates is determined by a diameter of the 
spacer 17 and a location giving a highest wall on both substrates. 
[0013] 

5 TFT side polarizer film (not shown in the figures ) is attached 

on a surface with no electrode patterns of TFT side glass substrate 

10 formed thereon. A transmission axis of the TFT side polarizer 
film is attached so that it may intersect perpendicularly to a 
direction of the rubbing. An opposite side polarizer film (not 

10 shown) is attached on a surf ace of the opposite side glass substrate 

11 where various patterns do not exist. Moreover, a transmission 
axis of the opposite side polarizer film is attached so that it 
may intersect perpendicularly to a direction of a transmission 
axis of the TFT side polarizer film. 

15 [0014] 

Thus a liquid crystal display panel is completed. The 
completed liquid crystal display panel is set up on a backlight, 
and is attached to a drive circuit. 
[0015] 

20 [Problem the Invention is to Solve] 

In the above mentioned conventional liquid crystal display 
device, the liquid crystal sandwiched in a narrow gap between the 
TFT side substrate and an opposite facing substrate is normally 
oriented parallel to a direction that the rubbing treatment was 
25 performed on the TFT side alignment layer 15 and the opposite facing 
alignment layer 16. 
[0016] 

As shown in Fig. 18, liquid crystal molecules 20 surrounding 



- 14 - 



each spacer 17 are oriented parallel to a surface of the spacer 
17 . 

[0017] 

In this case, in normally black mode , light permeates through 
5 an area where the liquid crystal molecules 20 are lined up askew 
to an absorption axis of a polarizer film (not shown) . Due to 
this phenomenon, a leakage of light 21 develops in fan blade-shaped 
regions. In addition, weak aligning force causes alignment of 
the liquid crystal molecular 20 surrounding the spacers 17 to fall 
10 into disorder. In this case, an amount of leakage of the light 
21 around the spacers 17 increases, subsequently, as shown in Fig. 
19, a doughnut -shaped region ofleakageof light 21 is demonstrated. 
[0018] 

Furthermore, when the liquid crystal panel happens to be 
15 impacted, the spacer 17 becomes charged by friction caused by 
friction against an alignment layers on the TFT side substrate 
and an opposite facing substrate respectively. Then, a radial 
electric field develops around the spacers 17. In this case, 
because the liquid crystal molecules 20 become aligned parallel 
20 to the electric field, fan blade-shaped regions of lea kage of light 
21 develop, as shown in Fig. 20. 
[0019] 

Here, when comparing two cases where the liquid crystal 
molecules 20 are aligned around the spacer 17 as shown in Fig. 
25 18 and where the spacer 17 has been charged up to give a radial 
alignment of the liquid crystal molecules 20 as shown in Fig. 20, 
it is apparent that the latter case gives larger radial areas of 
leakage of light 21. 
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[0020] 

This type of charging occurs when a certain pressure or impact , 
which happens to hit the liquid crystal display panel, causes 
spacers 17 that are positioned in an light shielded region easily 
5 to move to a transparent region. That is, since a signal line 
1, a scanning line 2, a thin film transistor 3, and a black matrix 
9 of an opposite facing substrate are arranged in the light shielded 
region, a gap given here is narrower than a gap in the transparent 
regions . 
10 [0021] 

Therefore, since spacers 17 arranged here supports the TFT 
side substrate and the opposite facing substrate at a large 
percentage, a largest load is applied to the spacers 17. For this 
reason, a pressure and impact applied to a liquid crystal panel 
15 easily move the spacers 17 arranged in the light shielded region 
out into the transparent region. 
[0022] 

On the contrary, since the transparent region has a 
comparatively large gap, it is rare that pressure and impact applied 
20 to the liquid crystal panel move the spacers 17 out into the light 
shielded region having a narrow gap. 
[0023] 

Moreover, as shown in Fig. 18, the liquid crystal molecules 
20 around the spacers 17 are oriented parallel to a surface of 
25 the spacers 17. For this reason, movement of the spacers 17 to 
the transparent region disturbs orientation of the liquid crystal 
molecule 20 around the spacers 17, or often gives charge up, which 
leads to remarkable leakage of light 21 around the spacers 17. 
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[0024] 

As described above, when a certain pressure or impact is 
applied to the liquid crystal display panel, spacers 17 that are 
positioned within a light shielded region can easily migrate to 
5 a transparent region, and particularly in black display, increase 
in leakage of light 21 of the spacers 17 becomes remarkable. 
Besides , when distribution of the spacers 17 is not uniform, display 
quality becomes distorted and a problem develops where decrease 
in contrast caused by increase in black brightness is observed- 
10 In particular , there has been observed faults caused by the leakage 
of light 21, when vibration or impact was applied after inspection 
immediately after manufacturing of an active matrix type liquid 
crystal display device. 
[0025] 

15 The present invention has been developed taking the above 

problems into consideration, comprising an active matrix liquid 
crystal display device and its manufacturing method, which have 
been made so that an amount of leakage of light is reduced and 
display quality is improved to avoid moving of spacers into a 

20 transparent region when the device is shaken or impacted. 
[0026] 

[Means to Solve the Problem] 

An active matrix type liquid crystal display device according 
to Claim 1 is characterized in that an active matrix type liquid 
25 crystal display device comprising: 

a first transparent substrate having: 
common electrodes and scanning lines; 

pixel electrodes and video signal lines extending in parallel 
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to common electrodes via an insulated film; 

an active element fabricated for each of a plurality of pixels 
arranged in a matrix format; and 

a first alignment layer fabricated on the active element; 
5 a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
first alignment layer; and 

a light shielding film having an opening region that exposes 
at least a part of the pixel electrodes for each pf the pixels; 
10 and 

spacers forming a gap for a liquid crystal composition layer 
accomimodated between the first and the second alignment layers, 
wherein 

first projections for preventing the spacer from moving is 
15 fabricated in the vicinity of a signal line, scanning lines, or 
thin film transistors on the first transparent substrate. 

An active matrix type liquid crystal display device according 
to Claim 2 is characterized in that an active matrix type liquid 
crystal display device comprising: 
20 a first transparent substrate having: 

common electrodes and scanning lines; 

pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 

an active element fabricated for each of a plurality of pixels 
25 arranged in a matrix format; and 

a first alignment layer fabricated on the active element; 
a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
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first alignment layer; and 

a light shielding film having an opening region that exposes 
at least a part of the pixel electrodes for each pf the pixels; 

and 

5 spacers forming a gap for a liquid crystal composition layer 

accommodated between the first and the second alignment layers, 
wherein 

a second projection for preventing the spacer from moving 
is fabricated in the vicinity of a signal line, scanning lines, 
10 or thin film transistors on the second transparent substrate. 

Moreover, while the first and the second projection may be 
formed in the light shielded region other than the opening region, 
set so as to have a height narrower than a gap of the signal line, 
scanning lines, or thin film transistor area, and furthermore, 
15 a width may be set smaller than a diameter of the spacer. 

Furthermore, a difference between a gap by the first or the 
second projection and a gap on a signal line, scanning lines, or 
thin film transistors may be set equal to or more than 1% of a 
diameter of the spacer. 
20 And the second projection may be formed on the second 

transparent substrate. 

Moreover, the difference between a gap by the first and the 
second projection and the gap on the signal line, the scanning 
lines, or the thin film transistor may be equal to or more than 
25 1 % of the diameter of the spacer . 

And the first and the second projections may be arranged 
facing each other. 

An active matrix type liquid crystal display device according 
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to Claim 8 is characterized in that an active matrix type liquid 
crystal display device comprising: 

a first transparent substrate having: 

common electrodes and scanning lines; 
5 pixel electrodes and video signal lines extending in parallel 

to common electrodes via an insulated film; 

an active element formed for each of a plurality of pixels 
arranged in a matrix format; and 

a first alignment layer formed on the active element; 
10 a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
first alignment layer; and 

a light shielding film having an opening region that exposes 
at least a part of the pixel electrodes for each pf the pixels; 
15 and 

spacers forming a gap for a liquid crystal composition layer 
accommodated between the first and the second alignment layers, 
wherein 

a film thickness of the common electrode in the vicinity 
20 of a signal line, the scanning lines, or thin film transistors 
on the first transparent substrate is set so that a gap on the 
common electrode may become narrower than a gap on the signal line, 
the scanning lines, or thin film transistors. 

An active matrix type liquidcrystal display device according 
25 to Claim 9 is characterized in that an active matrix type liquid 
crystal display device comprising: 

a first transparent substrate having: 

common electrodes and scanning lines; 
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pixel electrodes andvideo signal lines extending inparallel 
to common electrodes via an insulated film; 

an active element fabricated for each of a plurality of pixels 
arranged in a matrix format; and 
5 a first alignment layer fabricated on the active element; 

a second transparent substrate having: 

a second alignment layer arranged facing each other to a 
first alignment layer; and 

a light shielding film having an opening region that exposes 
10 at least a part of the pixel electrodes for each pf the pixels; 
and 

spacers forming a gap for a liquid crystal composition layer 
accommodated between the first and the second alignment layers, 
wherein 

15 walls for preventing the spacer from moving is formed on 

an interlayer insulating film on the first transparent substrate. 

Moreover, a difference between a gap on the common electrode 
and a gap on the signal line, the scanning lines, or thin film 
transistors is set equal to or more than 1% of a diameter of the 

20 spacer. 

A method of manufacturing an active matrix type liquid 
crystal display device according to Claim 11 is characterized by 
comprising: 

a first step for fabricating common electrodes, scanning 
25 lines, and pixel electrodes and video signal lines extending in 
parallel to common electrodes via an insulated film; 

a second step for fabricating an active element for each 
of a plurality of pixels arranged in a matrix format; 
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a third step for fabricating a first transparent substrate 
by forming a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
to the first alignment layer; 
5 a fifth step for forming a light shielding film having an 

opening region that exposes at least a part of the pixel electrodes 
for each pf the pixels to fabricate a second transparent substrate; 

a sixth step for arranging spacers between the first and 
second alignment layers to fabricate a gap for accommodating a 
10 liquid crystal composition layer; and 

a seventh step for fabricating first projections for 
preventing the spacers from moving in the vicinity of the signal 
line, the scanning lines, or the thin film transistor of the first 
transparent substrate. 
15 A method of manufacturing an active matrix type liquid 

crystal display device according to Claim 12 is characterized by 
comprising : 

a first step for forming common electrodes, scanning lines, 
and pixel electrodes and video signal lines extending in parallel 
20 to common electrodes via an insulated film; 

a second step for forming an active element for each of a 
plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
forming a first alignment layer on the active element; 
25 a fourth step for arranging a second alignment layer facing 

to the first alignment layer; 

a fifth step for forming a light shielding film having an 
opening region that exposes at least a part of the pixel electrodes 
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for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
the second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 
5 a eighth step for forming a second projection for preventing 

movement of the spacers in the vicinity of the signal line, the 
scanning lines, or thin film transistors of the second transparent 
substrate . 

Moreover the seventh or the eighth step may include: 
10 a step for forming the first or the second projection in 

a light shielded region other than in the opening region; 

a ninth step for forming the first and the second pro j ect ions 
so that they may have a height narrower than a gap of a part of 
the signal line, the scanning lines, or the thin film transistor; 
15 and 

a step for forming a width of the first and the second 
projection smaller than a diameter of spacers. 

Besides, a ninth step may include a step 

for setting a difference between a gap by the first or the 
20 second pro j ection, and a gap on the signal line , the scanning 1 ines , 
or the thin film transistor equal to or more than 1% of a diameter 
of spacers - 

Moreover, the seventh step may include a tenth step for 
forming the second pro j ect ion on the second transparent substrate . 
25 Furthermore, the tenth step may include a step for setting 

a difference between a gap by the first and the second projections, 
and a gap on the signal line, the scanning lines, or the thin film 
transistor equal to or more than 1% of a diameter of spacers. 
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Besides, the tenth step may include a step for forming the 
first and the second projections facing each other. 

A method for manufacturing an active matrix type liquid 
crystal display device according to Claim 18 is characterized by 
5 comprising: 

a first step for forming common electrodes, scanning lines, 
and pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 

a second step for forming an active element for each of a 
10 plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
forming a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
to the first alignment layer; 
15 a fifth step for forming a light shielding film having an 

opening region that exposes at least a part of the pixel electrodes 
for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
the second alignment layers to form a gap for accommodating a liquid 
20 crystal composition layer; and 

the eleventh step for setting a film thickness of the common 
electrode in the vicinity of a signal line, the scanning lines, 
or thin film transistors on the first transparent substrate so 
that a gap on the common electrode may have a thickness narrower 
25 than a gap on the signal line, the scanning lines, or the thin 
film transistor. 

A method for manufacturing an active matrix type liquid 
crystal display device according to Claim 19 is characterized by 
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comprising : 

a first step for forming common electrodes, scanning lines, 
and pixel electrodes and video signal lines extending in parallel 
to common electrodes via an insulated film; 
5 a second step for forming an active element for each of a 

plurality of pixels arranged in a matrix format; 

a third step for forming a first transparent substrate by 
forming a first alignment layer on the active element; 

a fourth step for arranging a second alignment layer facing 
10 to the first alignment layer; 

a fifth step for forming a light shielding film having an 
opening region that exposes at least a part of the pixel electrodes 
for each pf the pixels to form a second transparent substrate; 

a sixth step for arranging spacers between the first and 
15 the second alignment layers to form a gap for accommodating a liquid 
crystal composition layer; and 

a twelfth step for forming walls for preventing spacers from 
moving to the interlayer insulating film on the first transparent 
substrate . 

20 Moreover, the eleventh or the twelfth step may include a 

step for setting a difference between the gap on the common electrode , 
and the gap on the signal line, the scanning lines, or the thin 
film transistor equal to or more than 1% of a diameter of spacers. 

Besides, the seventh step may include a step forming the 
25 first projection using metal materials or insulating materials 
simultaneously with the first to the sixth steps. 

Furthermore, the seventh step may include a step for forming 
the first projection with resins after termination of the first 
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to the sixth steps. 

Besides, the eighth step may include a step for forming the 
second projection by a colored layer or an over-coating film. 

In an active matrix type liquid crystal display device of 
the present invention, and a method for manufacturing the same, 
the first and/or the second projections for preventing spacers 
from moving are formed in the vicinity of the signal line, the 
scanning lines, or the thin film transistor on the first and/or 
the second transparent substrates, and thereby moving of spacers 
to a transparent region are prevented, and leakage of light by 
the spacers is reduced . 

[0027] 

[Preferred Embodiment of the Invention] 

Hereinafter, embodiments of the present invention will be 
described. In order to omit redundant description, in Figures 
given below same codes will be given to items common in Figs. 15 
to 20. 

[0028] 
(First embodiment) 

Fig. 1 is a plan view of an active-matrix liquid crystal 
display, according to the first embodiment of the present invention. 
Fig. 2 isapartialcross-sectionalviewofthe act ive-mat rix liquid 
crystal display ta]<en along a line A-A ' in Fig. 1, and Fig. 3 is 
a partial cross-sectional view of the active-matrix liquid crystal 
display taken along a line B-B' in Fig. 1. 

[0029] 

As shown in these Figures, a TFT side projection 6 as a first 
projection is fabricated on a TFT side glass substrate 10. The 
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TFT side projection 6 prevents any spacers 17 from moving out of 
a light shielded region to a transparent region. The TFT side 
projection 6 is fabricated in the vicinity of a signal line 1, 
a scanning line 2, or a thin film transistor 3 on the TFT side 
5 glass substrate 10. 
[0030] 

As shown in Fig. 2, the TFT side projection 6 is positioned 
on a common electrode 4 in the vicinity of the signal line 1, and 
is further formed in a region overlapping with a black matrix 9 
10 with a metal pattern. 
[0031] 

The TFT side projection 6 may simultaneously be made of a 
metal material such as Cr, Al , or Mo, or an insulating material 
such as Si02 or SiNx. Alternatively, the TFT side projection 6 
15 may be made of, for example, a resin and formed in other step after 
the TFT substrate have been fabricated. 
[0032] 

In addition, as shown in Fig. 2, a gap between the TFT side 
projection 6 and an opposite facing substrate is set narrower than 
20 a gap on the signal line 1. A width of the TFT side projection 
6 is set equal to or less than a diameter of a spacer 17. That 
is, for example, when the diameter of the spacer 17 is 4 micrometers, 
the width is equal to or less than 4 micrometers. 

[0033] 

25 Moreover, as shown in Fig. 3, a gap between the TFT side 

projection 6 and the opposite facing substrate is set narrower 
than a narrowest gap on the thin film transistor 3. As mentioned 
above, the width of TFT side projection 6 is set equal to or less 
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than the diameter of the spacer 17. 
[0034] 

Here, a difference between the gap on the signal line 1, 
the scanning line 2, or the thin film transistor 3, and the gap 
on the TFT side projection 6 is set equal to or more than 1%, and 
preferably equal to or more than 2% of the diameter of spacers. 
Thereby, the spacer 17 is prevented from moving over the TFT side 
projection 6 into the transparent region. 

[0035] 

Thus, in the first embodiment, the TFT side projection 6 
is fabricated on a side of the TFT side glass substrate 10, and 
simultaneously the gap on the TFT side projection 6 is set narrower 
than the gap on the signal line 1, the scanning line 2, or the 
thin film transistor 3. 

[0036] 

Thereby, even if a certain pressure or impact happens to 
be applied onto a liquid crystal display panel, it is difficult 
for any spacers 17 positioned on the signal line 1, the scanning 
line 2, or the thin film transistor 3 to move into the transparent 
region. Then, increase in leakage of light generated around the 
spacer 17 is suppressed. 

[0037] 

As a result, black luminance falls and while contrast is 
improved, display irregularity caused by distribution 
irregularity of the leakage of light is reduced. And furthermore, 
the panel becomes more durable against certain vibrations and 
impacts. Moreover, even when vibration or impact is happened to 
be applied immediately after manufacturing of an active matrix 
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type liquid crystal display device, generation of any defects will 
be prevented after inspection immediately after manufacturing 
process . 

[0038] 

5 Besides, the TFT side projection 6 is not limited to be. 

continuously fabricated as shown in Fig. 1, but it may 
intermittently be fabricated. 

[0039] 
(Second embodiment) 
10 Fig. 4 illustrates a plan view of the active matrix type 

liquid crystal display device of the second embodiment; Fig. 5 
illustrates a cross -sectional view of the act ive matrix type liquid 
crystal display device taken along a line C-C ' in Fig. 4; and Fig. 
6 illustrates a cross-sectional view of the active matrix type 
15 liquid crystal display device taken along a line D-D' in Fig. 5. 
[0040] 

In the second embodiment, an opposite facing substrate side 
projection 19 as a second projection is structured on an opposite 
facing substrate side. The opposite facing substrate side 

20 projection 19 is simultaneously structured in formation of a first 
colored layerl2oran over -coating filml4atthe time of manufacture 
of the opposite facing substrate. In the second embodiment, the 
opposite facing substrate side projection 19 is made of material 
identical to that of the over-coating film 14. 

25 [0041] 

And the opposite facing substrate side projection 19 is 
structured simultaneously with the over-coating film 14 on a black 
matrix 9 on a side of an opposite side glass substrate 11 in the 
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vicinity of the signal line 1 as shown in Fig. 5. A gap on the 
opposite facing substrate side projection 19 is structured so that 
it may become narrower than a gap on the signal line. A width 
of the opposite facing substrate side projection 19 is set equal 
5 to or less than a diameter of the spacer 17. That is, for example, 
when the diameter of the spacer 17 is 4 micrometers, the width 
is equal to or less than 4 micrometers. 
[0042] 

Besides, the opposite facing substrate side projection 19 
10 is structured on the black matrix 9 of the opposite side glass 
substrate 11 in the vicinity of the scanning line 2 and the thin 
film transistor 3, as shown in Fig. 6. A gap on the opposite facing 
substrate side projection 19 is structured so that it may become 
narrower than a gap on the scanning line 2ort he thinfilm transistor 
15 3. A width of the opposite facing substrate side projection 19 
is, as described above, set to be equal to or less than the diameter 
of the spacer. 
[0043] 

Here, a difference between the gap on the signal line 1, 
20 the scanning line 2, or the thin film transistor 3, and the gap 
on the opposite facing substrate side projection 19 is set equal 
to or more than 1%, and preferably equal to or more than 2% of 
the diameter of the spacer. 
[0044] 

25 Thus, in the second embodiment , the opposite facing substrate 

side projection 19 was fabricated on a side of the opposite side 
glass substrate 11, and simultaneously the gap on the opposite 
facing substrate side projection 19 was set narrower than the gap 
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on the signal line 1 , the scanning line 2 , or the thin fi Im transistor 
3. 

[0045] 

Thereby, even if a certain pressure or impact happens to 
5 be applied onto a liquid crystal display panel, it is difficult 
for any spacers 17 positioned on the signal line 1, the scanning 
line 2, or the thin film transistor 3 to move into the transparent 
region. Therefore, increase in leakage of light generated around 
the spacer 17 is suppressed . 
10 [0046] 

As a result, black luminance falls and while contrast is 
improved, display irregularity caused by distribution 
irregularity of the leakage of light is reduced. And furthermore, 
the panel becomes more durable against certain vibrations and 
15 impacts. Moreover, even when vibration or impact is happened to 
be applied immediately after manufacturing of an active matrix 
type liquid crystal display device, generation of any defects will 
be prevented after inspection immediately after manufacturing 
process . 
20 [0047] 

Besides the opposite facing substrate side projection 19 
is not limited to be continuously fabricated as shown in Fig. 19, 
but it may intermittently be fabricated. 
[0048] 

25 {Third embodiment) 

Fig. 7 illustrates a plan view showing the third embodiment 
of the active matrix type liquid crystal display device of the 
present invention; Fig. 8 illustrates a cross-sectional view of 
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the active matrix type liquid crystal display device taken along 
a line E-E' in Fig. 7/ and Fig. 9 illustrates a cross-sectional 
view of the liquid crystal display taken along a line F-F' in Fig. 
8 . 

5 [0049] 

In the third embodiment, the first and the second embodiment 
are combined together . 
[0050] 

That is, a TFT side projection 6, and an opposite facing 
10 substrate side projection 19 are fabricated in each of a TFT side 
glass substrate 10 and an opposite side glass substrate 11. The 
TFT side projection 6 and the opposite facing substrate side 
projection 19 are fabricated by methods identical to the methods 
shown in the first and the second embodiments. 
15 [0051] 

That is, as shown in Fig. 8, in a side of the TFT side glass 
substrate 10, the TFT side projection 6 is structured by a metal 
pattern in a region overlapping with a black matrix 9 of a common 
electrode 4 in the vicinity of a signal line 1. 
20 [0052] 

Inasideof the opposite side glass substrate 11 , the opposite 
facing substrate side projection 19 is structured by an 
over-coating film 14 on the black matrix 9 in the vicinity of the 
signal line 1 . 
25 [0053] 

The TFT side projection 6 and the opposite facing substrate 
side projection 19 are arranged so as to face each other. A gap 
between the TFT side projection 6 and the opposite facing substrate 
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side projection 19 is set narrower than a gap on the signal line 
1 . 

[0054] 

In this case, heights of the TFT side projection 6 and the 
5 opposite facing substrate side projection 19 may be half of heights 
in the respective first and second embodiments. 
[0055] 

Besides, the TFT side projection 6 and the opposite facing 
substrate side projection 19 may be arranged so as not to face 
10 each other. In this case, a relative gap between the TFT side 
projection 6 and the opposite facing substrate side projection 
19 may just be set narrower than a gap on the signal line 1. 
[0056] 

Besides, widths of the TFT side projection 6 and the opposite 
15 facing substrate side projection 19 are equal to or less than a 
diameter of the spacer 17 as in each of the first and the second 
embodiments . 

[0057] 

Thus the TFT side projection 6 and the opposite facing 
20 substrate side projection 19 are provided on the TFT side glass 
substrate 10 and the opposite side glass substrate 11, and thereby 
the number of the TFT side projection 6 and the opposite facing 
substrate side projection 19 may be doubled the number of those 
in each of the first the second embodiment. As a result, more 
25 effects of preventing the spacer 17 from moving may be expected. 
[0058] 

Besides, as shown in Fig. 9, the TFT side projection 6, which 
is made of a metal pattern, is fabricated in a region overlapping 
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with the black matrix 9 of the common electrode 4 in the vicinity 
of the scanning line 2 and the thin film transistor 3 on a side 
of the TFT side glass substrate 10. 
[0059] 

On a side of the opposite side glass substrate 11 , the opposite 
facing substrate side projection 19 is fabricated with the 
over-coating film 14 on the black matrix 9 in the vicinity of the 
signal line 1 . 

[0060] 

The TFT side projection 6 and the opposite facing substrate 
side projection 19 are arranged facing each other. The gap between 
the TFT side projection 6 and the opposite facing substrate side 
projection 19 is set narrower than a gap on the scanning line 2 
and the thin film transistor 3. 

[0061] 

Thereby, heights oft he TFT sideprojection 6 and the opposite 
facing substrate side projection 19 may be half of heights in the 
respective first and second embodiments. 

[0062] 

Besides, the TFT side projection 6 and the opposite facing 
substrate side projection 19 may be arranged so as not to face 
each other. In this case, a relative gap between the TFT side 
projection 6 and the opposite facing substrate side projection 
19 may just be set narrower than the gap on the scanning line 2 
and the thin film transistor 3, 

[0063] 

Thus the TFT side projection 6 and the opposite facing 
substrate side projection 19 are provided on the TFT side glass 
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substrate 10 and the opposite side glass substrate 11, and thereby 
the number of the TFT side projection 6 and the opposite facing 
substrate side projection 19 may be doubled the number of those 
in each of the first the second embodiment, as described above. 
5 As a result, more effects of preventing the spacer 17 from 

moving may be expected. 
[0064] 

Widths of the TFT side projection 6 and the opposite facing 
substrate side projection 19 are equal to or less than the diameter 
10 of the spacer 17 as in each of the first and the second embodiments . 
[0065] 

Furthermore, as in the first embodiment , a difference between 
the gap on the signal line 1, the scanning line 2, or the thin 
film transistor 3, and the gap on the TFT side projection 6 and 
15 the opposite facing substrate side projection 19 is set equal to 
or more than 1%, and preferably equal to or more than 2% of the 
diameter of the spacer. 
[0066] 

Thus, in the third embodiment, the TFT side projection 6 
20 and the opposite facing substrate side projection 19 are fabricated 
on the TFT side glass substrate 10 and the opposite side glass 
substrate 11, the gap between the TFT side projection 6 and the 
opposite facing substrate side projection 19 was set narrower than 
the gap on the signal line 1, the scanning line 2, or the thin 
25 film transistor 3. 
[0067] 

Thereby, even if a certain pressure or impact happens to 
be applied onto a liquid crystal display panel, it is difficult 
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for any spacers 17 positioned on the signal line 1, the scanning 
line 2, or the thin film transistor 3 to move into a transparent 
region- Then, since increase in leakage of light generated around 
the spacer 17 is suppressed, an active matrix type liquid crystal 
5 display device having no display irregularity and having excellent 
in reliability, while excelling in display properties may be 
obtained . 

[0068] 

Besides, the TFT side projection 6 and the opposite facing 
10 substrate side projection 19 may be intermittently fabricated as 
described above . 

[0069] 
( Fourth embodiment ) 

Fig. 10 illustrates a plan view showing an active matrix 
15 type liquid crystal display device of the present invention of 
the fourth embodiment; Fig. 11 illustrates a cross-sectional view 
of the active matrix type liquid crystal display device taken along 
alineG-G* in Fig. 10; whereas Fig. 12illustratesa cross -sectional 
view of the active matrix type liquid crystal display device taken 
20 along a line H-H ' in Fig. 11. 
[0070] 

In the fourth embodiment, adjustment of a wall of a TFT side 
substrate sets a gap on a signal line 1, a scanning line 2, or 
a thin film transistor 3 narrow, instead of a TFT side projection 
25 6 and an opposite facing substrate side projection 19 in the first 
to third embodiments. 
[0071] 

That is, a film thickness of a common electrode 4 in the 
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vicinity of the signal line 1, the scanning line 2 or the thin 
film transistor 3 is increased, and made narrower than a gap on 
the signal line 1, the scanning line 2, or the thin film transistor 
3. 

5 [0072] 

Besides, a gap on the common electrode 4 is made narrower 
than the gap on the signal line 1 as shown in Fig. 11. Furthermore 
the gap on the common electrode 4 is made narrower than a gap on 
the scanning line 2 and the thin film transistor 3 as shown in 
10 Fig. 12. 

[0073] 

Here, as described above, a difference between the gap on 
the signal line 1, the scanning line 2, or the thin film transistor 
3, and the gap on common electrode 4 is set equal to or more than 
15 1%, and preferably equal to or more than 2% of a diameter of the 
spacer. Thereby, movement of the spacers 17 into a transparent 
region is prevented. 
[0074] 

Thus, in the fourth embodiment, since the gap of the common 
20 electrode 4 area was made narrower than that of the signal line 
1 , the scanning line 2 , or the thinfilintransistor3area, prevention 
effect of moving of the spacer 17 into the transparent region is 
improved. In addition, in the fourth embodiment, since 
fabrication of the TFT side projection 6 and the opposite facing 
25 substrate side projection 19 in the first to third embodiments 
becomes unnecessary, manufacturing processes will be shortened. 
[0075] 

Thereby, even if a certain pressure or impact happens to 
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be applied onto a liquid crystal display panel, it is difficult 
for any spacers 17 positioned on the signal line 1, the scanning 
line 2, or the thin film transistor 3 to move into a transparent 
region. Then, since increase in leakage of light generated around 
5 the spacer 17 is suppressed, an active matrix type liquid crystal 
display device having no display irregularity and having excellent 
in reliability, while excelling in display properties may be 
obtained . 

[0076] 

10 (Fifth embodiment) 

Fig. 13 illustrates a plan view showing the fifth embodiment 
of an active matrix type liquid crystal display device of the present 
invention, whereas Fig. 14 illustrates a cross-sectional view of 
the active matrix type liquid crystal display device taken along 
15 a line I-I' in Fig. 13. 
[0077] 

In the fifth embodiment, adjustment of a wall of a TFT side 
substrate sets a gap on a common electrode 4 in the vicinity of 
a signal line 1 narrower as in the fourth embodiment. 
20 [0078] 

That is, a technique, such as etching , is used to an interlayer 
insulating film 7 under the signal line 1 to fabricate an interlayer 
insulating film wall 22. Thereby, the gap on the signal line 1 
is extended and a same effect as described above may be demonstrated . 
25 At this time, there is no necessity that whole of the interlayer 
insulating film 7 is removed, in fabrication of the interlayer 
insulating film wall 22. 
[0079] 
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Besides, the gap on the common electrode 4 is narrower than 
the gap on the signal line 1 , as shown in Fig . 14. Here, a difference 
of the gap on signal line 1, and the gap the on common electrode 
4 is equal to or more than 1%, and preferably equal to or more 
5 than 2% of a diameter of the spacer 17. 
[0080] 

Thus, in the fifth embodiment , the gap on the common elect rode 
4 is set narrower than the gap on the signal line 1. Thereby, 
since the gap on the common electrode 4 is narrowed, the spacer 
10 17 may be prevented from moving into the transparent region. 
[0081] 

Thereby, even if a certain pressure or impact happens to 
be applied onto a liquid crystal display panel, it is difficult 
for any spacers 17 positioned on the signal line 1, the scanning 

15 line 2, or the thin film transistor 3 to move into a transparent 
region. Then, since increase in lealcage of light generated around 
the spacer 17 is suppressed, an active matrix type liquid crystal 
display device having no display irregularity and having excellent 
in reliability, while excelling in display properties may be 

20 obtained. 

[0082] 

Besides, in each of the above embodiments, although a 
description is given for a case where an active matrix type liquid 
crystal display device of the present invention is applied to an 
25 active matrix type TFT liquid crystal display by a lateral electric 
field method, not only limited to this example, but the present 
invention may be adapted also to other liquid crystal display 
devices, such as a simple matrix type TN, an STN liquid crystal 
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display device, a f erroelectricity liquid crystal display device, 
and a polymer dispersed liquid crystal display device. 
[0083] 

The active matrix type TFT liquid crystal display by a lateral 
5 electric field method, in particular, often uses a normally black 
system, and may easily develop leakage of light due to disarray 
in liquid crystal molecule orientation around each spacer. 
Application of this method may effectively prevent occurrence of 
leakage of light. 
10 [0084] 

[Effect of the Invention] 

In an active matrix type liquid crystal display device 
according to the present invention and a method for manufacturing 
the same, as is described above, a first and/or a second pro j ect ions 

15 are provided for preventing spacers from moving in the vicinity 
of a signal line, a scanning line, or a thin film transistor on 
a first and/or a second transparent substrate, thereby preventing 
the spacers moving to a transparent region to reduce leakage of 
light by the spacer . Thereby the spacers are prevented from moving 

20 to the transparent region even when vibration or impact are applied, 
which reduces leakage of light and improves display quality. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a plan view of the first embodiment of an active 
matrix type liquid crystal display device of the present invention; 

25 Fig. 2 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 1 taken along the line A-A' ; 

Fig. 3 is a cross-sectional view of the active matrix type 
liquid crystal display device in Fig. 1 taken along the line B-B' ; 



- 40 - 



Fig. 4 is a plan view of the second embodiment of an active 

matrix type liquid crystal display device of the present inventions- 
Fig. 5 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 4 taken along the line C-C ' ; 
5 Fig. 6 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 5 taken along the line D-D' ; 

Fig. 7 is a plan view of the third embodiment of an active 

matrix type liquid crystal display device of the present inventions- 
Fig. 8 is a cross-sectional view of the active matrix type 
10 liquid crystal display device in Fig. 7 taken along the line E-E ' ; 

Fig. 9 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 8 taken along the line F-F' ; 

Fig. 10 is a plan view of the fourth embodiment of an active 

matrix type liquid crystal display device of the present invention; 
15 Fig. 11 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 10 taken along the line G-G* ; 

Fig. 12 is a cross-sectional view of the active matrix type 

liquid crystal di splay device in Fig. 11 taken along the line H-H' ; 

Fig. 13 is a plan view of the fifth embodiment of an active 
20 matrix type liquid crystal display device of the present inventions- 
Fig. 14 is a cross-sectional view of the active matrix type 

liquid crystal display device in Fig. 13 taken along the line I-I ' ; 

Fig. ISisaplanviewofa conventional liquid crystal display 

device of lateral electric field driver-type; 
25 Fig. 16 is a cross-sectional view of the lateral electric 

field driver-type liquid crystal display in Fig. 15. taken along 

the line J- J ' ; 

Fig. 17 is a cross -sect ional view of the lateral electric 
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field driver-type liquid crystal display in Fig. 15. taken along 
the line K-K' ; 

Fig. 18 is a view showing orientation state of liquid crystal 
molecules around the spacer in Figs. 16 and 17/ 

Fig. 19 is a view showing orientation state of liquid crystal 
molecules around the spacer in Figs. 16 and 17; 

Fig. 20 is a view showing orientation state of liquid crystal 
molecules around the spacer in Figs. 16 and 17; 

[Description of Notations] 

1 Signal line 

2 Scanning line 

3 Thin film transistor 

4 Common electrode 

5 Pixel electrode 

6 TFT side projection 

7 Interlayer insulating film 

8 Protection/insulation film 

9 Black matrix 

10 TFT side glass substrate 

11 Opposite facing glass substrate 

12 First colored layer 

13 Second colored layer 

14 Over-coating film 

15 TFT side alignment layer 

16 Opposite side alignment layer 

17 Spacer 

18 Liquid crystal 

19 Opposite facing substrate side projection 
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20 Liquid crystal molecule 

21 Leakage of light 

22 Interlayer insulating film wall 
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[Document Name] Abstract 
[Abstract] 

[Object] Spacers are prevented frommoving to a transparent region 
even when vibration or impact is applied, which reduces leakage 
5 of light and improves display quality. 

[Solution] While a TFT side projection 6 is fabricated on a side 
of a TFT side glass substrate 10, a gap on a TFT side projection 
6 is set narrower than a gap on a signal line 1, a scanning line 
2f or a thin film transistor 3, spacers 17 arranged on the signal 
10 line If the scanning line 2, or the thin film transistor 3 are 
made difficult to move to the transparent region even when pressure 
and impact are applied to a liquid crystal panel. 

[Selected Figure] Fig. 3 



